The Zhangzhou Basin (ZB) is one of the most important hydrothermal regions in the southeast coast of China, with abundant underground thermal water resources. The hydrothermal region is located within widely scattered acid igneous rocks. Because of the low permeability of granitoids, the geothermal water flow is strongly controlled by fault structures. Previous studies mainly focused on the center of ZB and provided little understanding on the geochemistry and fault controlling mechanism of peripheral areas of the basin. In this study, the chemical compounds and elements of both thermal and cold underground waters of the Northwestern Zhangzhou Basin (NZB) were tested. Using cluster analysis, geochemical analysis, chemical geothermometers, silica vs. enthalpy mixing model, and structural interpretation of remote sensing, this study found that the thermal water in the research area mixes with shallow cold water in different proportions. The reservoir temperature ranges from 106°C to 147°C and differs between different sides of the Tianbao-Jinshan Fault (TJF) due to fault control. The difference in the circulation depth of underground thermal water causes this reservoir temperature disparity. The circulation depth of underground thermal water in research area ranges from 3.65 km to 5.44 km, which means the circulation depth of thermal water of the northwestern area is deeper than that of the central area of the basin.
Introduction
Fujian Province, which contains several thermal springs with relatively high temperature and large mass flow rates, is one of the most important geothermal activity zones in the eastern Chinese continent [1] [2] [3] [4] [5] . Scholars have conducted detailed analysis on the geological and hydrological conditions and the source, storage, and cover characteristics of the hydrothermal system of the Zhangzhou geothermal field during the 1980s and 1990s [6] [7] [8] [9] [10] [11] [12] . The Zhangzhou geothermal field is reported to be an underground convection system controlled by regional faults and heated by deep heat sources [4, [6] [7] [8] . Pang systematically discussed the distribution law of temperature in the center of the Zhangzhou Basin (ZB) and the characteristics of fault thermal control and calculated the reservoir temperature [6] . Han and Zhuan indicated that the ZB was formed by the obstruction of the NE-SW direc-tion compressive torsional fault zone, which causes hot water to move up and out of the surface to form a hot spring, and the source of geothermal water in the ZB is meteoric precipitation [7] . Wang et al. believed that meteoric water transported underground to the central area of the ZB and reached 140°C at 3.5-4 km [8] . Nian suggested that the two faults in nearly the E-W direction and NE-SW direction are water-blocking faults while the NW-SE direction faults are water-guiding faults [11] . They together controlled the hydrothermal activity of the ZB. However, previous studies on the hydrothermal activities were limited to the interior of the ZB, and detailed studies on the hydrochemical characteristics of the underground geothermal water and cold water on the periphery of the ZB were not carried out.
This study assesses the relationship between thermal spring and cold water through cluster analysis (CA) and hydrochemical analysis of several hot springs (thermal wells) and cold springs (wells) exposed in the Northwestern Zhangzhou Basin (NZB). This study offers new geochemical data for the NZB, and reservoir temperature corresponding to the geothermal water was calculated, and the control effect of the main faults on the underground thermal convection in the NZB was analyzed. This provides new evidence for thermal control of the fractures in the Zhangzhou area.
Geological Setting
The NZB is located in the southern part of Fujian Province, at the junction between the southeast Eurasian plate and the Philippine Sea plate. It is located in the coastal Pacific continental margin active belt of the Meso-Cenozoic and is known for its strong tectono-magmatism, which is a part of the Pacific Rim magmatic belt [13, 14] . The tectonic framework of Fujian Province is mainly divided into two tectonic units, i.e., the Huaxia block and the southeast coastal volcanic magmatic zone, which is divided by the Lishui-Zhenghe-Dapu Fault zone (Figure 1) .
The collision and thrusting of the Philippine Sea plate with the Eurasian plate from the late Pliocene to the late Pleistocene and the recent expansion of the Taiwan strait have led to a strong neotectonic activity in the region [10, 15] . The NZB is a part of the middle and low temperature geothermal activity zone along the southeast coast of China.
The main geothermal anomaly area of the NZB is located in the late Yanshan granites. The main outcrops are quaternary sandy and eluvial sediments, late Mesozoic sedimentary rocks, and late Yanshan granites. Strata from Cretaceous to Pleistocene were missing in the study area, and the acidic granites of Jurassic to cretaceous were widely distributed ( Figure 2 ).
Quaternary sediments mainly consist of sandy and eluvium deposits. Among these, the sandy deposits mainly consist of alluvium, alluvial, and marine deposits, which are generally 20-30 m thick. They are the marine-terrigenous facies of the late Pleistocene to the Holocene. The late Pleistocene (Qp 3 l) residues mainly consist of a sandy gravel layer, which has good porosity and permeability. It is the main aquifer of geothermal water. The Holocene (Qhc) residues are mainly weathered acidic granites with a thickness of 10-30 m.
Mesozoic sedimentary rocks mainly consist of the Triassic and Jurassic sedimentary rocks and metamorphic rocks, distributed towards the southeast of the study area, with a thickness of 30-150 m. From bottom to top, the late Triassic Wenbinshan formation (T 3 w), early Jurassic Lishan formation (J 1 l), and middle Jurassic Zhangping formation (J 2 z) are shown in sequence. The formation lithology of the Mesozoic is dominated by feldspathic quartz sandstone, siltstone, and hornstone. F u j i a n Y a n g z e k b lo c k T a i w a n s t r a i t T a i w a n P h i l i p p i n e S e a s l a b 
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The acidic granites of late Yanshan in the study area mainly consist of Jurassic monzonitic granite (J 3 G ξγ) and Cretaceous porphyritic syenite (K 1 M ξγ), porphyraceous monzonitic granite (K 1 Y ηγ), Mesolithic diorite (K 1 Y γδ), and fine-grained quartz diorite (K 1 X δο). The acidic granites are distributed widely, with a shallow burial depth and a large area exposed to the surface.
The thermal springs in the NZB are distributed in along the NE direction ( Figure 2 ). According to previous studies, while most of the thermal springs are located at the rise or depression of the Curie depth in the deep, a few are located at the inflection point of the rise or depression of the Curie depth in the deep [17] , which indicates that the shallow sur-face geothermal anomaly is closely related to the thermal background at depth. Pang believes that the Zhangzhou geothermal system forms a high permeability zone through the intersection of regional faults [6] . The formation of thermal springs in the groundwater discharge area indicates that other neotectonic strike faults, except the regional faults in the NE direction, also play a key role in the formation and distribution of thermal springs.
Materials and Methods
Sampling of water from the fluid discharges was performed in December 2016. Sampling locations are shown in Figure 2 . A total of 36 water samples were collected, including 7 from geothermal wells, 5 from thermal springs, and 24 cold water samples. Water parameters including temperature, pH, EC, and total dissolved solids (TDS) were measured in situ using a portable multipara meter (HQ40D, Hach), which was calibrated using a standard solution before use. For SiO 2 analyses, the geothermal water samples were diluted to 10% of their initial concentration with deionized water. For metallic and cation element analyses, samples were acidified with HNO 3 to pH 1. No reagents were added to the samples for inorganic anion analysis. All water samples were analyzed in the Key Laboratory of Groundwater Science and Engineering of the Ministry of Land and Resources.
The concentrations of major cations and trace elements were detected by ICP-AES (ICAP6300, Thermo Fisher Scientific) and ICP-MS (7500C, Agilent), respectively. Anions were determined using Ion Chromatography (DX-120, Thermo Fisher Scientific). Table 1 summarizes the precision and accuracy errors (in %) reported for the chemical analyses, including the limits of detection (LODs), for each one of the elements. Accuracy was evaluated by analyzing water-certified standards as external testers [18] . The ion charge imbalances for the water samples were calculated using the program AquaChem, and the results showed that all of the geothermal water samples have a charge imbalance less than ±3%, while most of the cold water samples have a charge imbalance more than ±10%, as the concentration is too low which leads to a larger error in the detection.
Results
CA is a convenient and effective means for exploring geochemical patterns and interpreting hydrochemical characteristics [20] . Cluster analysis was used as an analysis of variance approach (hierarchical cluster) to measure a distance between variable clusters, attempting to minimize the sum of squares of any two clusters that could be formed at each step (square Euclidean distance). Hydrochemical data with similar properties were clustered in a group [21] . In this study, the major elements, including K, Na, Ca, Mg, Cl, SO 4 , and HCO 3 , were considered while evaluating the characteristics of the geothermal spring samples using the average linkage hierarchical method, which is designed to optimize the minimum variance within groups (Figure 3 ). To avoid misclassifications arising from the different order of magnitude of the variables, the variances for each variable were standardized [22, 23] .
The hydrochemical characteristics of all water samples are summarized in Table 2 . The hydrochemical data used to support the findings of this study are included within the article. The samples were divided into two groups, G1 and G2, and G1 was further divided into two subgroups, i.e., G1-1 and G1-2. All the geothermal water samples were clustered in the G1-2 subgroup. Cold water samples were clustered in G1-1 and G2, where the cold well samples were not significantly different from the cold spring samples. G2 only contained three cold water samples. It can be seen from Table 2 that the concentration of major elements of G2 is significantly higher. This indicates that while the content of K + , Na + , and Ca 2+ in G2 is much higher than that of other samples, the content of Cl -, SO 4
2-
, and HCO 3in G2 is also higher than that of cold water samples of G1-1.
It can be seen from the sampling locations ( Figure 2 ) that the samples of each group do not have a good spatial aggregation and are distributed throughout the study area. However, the G1-2 subgroup (geothermal water group) is mainly located in the canyon along the Tianbao-Jinshan Fault (TJF), followed by the area around Chuanchang Town (CCT). The G2 group is mainly located in the southeastern part of the study area, in the quaternary canyon along the E-W or N-W direction.
Discussion
5.1. Hydrogeochemical Characteristics. The temperature of the water samples belonging to the low temperature geothermal water ranged from 42.1 to 65°C in the study area, with a pH of 7.7-9.17. The temperature of cold water samples ranged from 20.8-27.2°C, with a pH of 5.37-7.31, which is less than that of the geothermal water ( Table 2 ). According to the piper triangle plot (Figure 4 ), there are hydrochemical differences between the geothermal water and cold water samples. All the geothermal water samples contained Na + as the predominant cation and had more SO 4 2than cold water samples. Most samples of geothermal water contain HCO 3and SO 4 2as the predominant and subordinate anions. The cold water samples, though a part of two subgroups, were relatively dispersed and did not show aggregation and were of HCO 3 -Ca·Na and SO 4 -Ca·Na types.
The relative contents of Ca 2+ and HCO 3 in the G1-1 subgroup were found to be significantly higher. Compared with those of the G1-2 subgroup, the cations of the G2 group were similar, while anions showed relatively high Cland SO 4 2and low HCO 3 -. [19] ; major elements (mg/kg); trace elements (μg/kg)).
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The geothermal water of the central area of the ZB is of Cl-Na·Ca type, where the Clcomposition mainly occurs due to mixing with seawater [6] . The low concentration of Clin geothermal water samples from the study area indicates that the NZB is not affected by the mixing of seawater. Additionally, the geothermal water samples (G1-2) show a clear linear relation in the Cl-SO 4 -HCO 3 triangle diagram and the Na-K-Mg triangle diagram, indicating that geothermal fluids are generally mixed with shallow cold water.
Reservoir Temperature

Geothermometric Applications.
Chemical geothermometers, including a silica geothermometer (the solubility of silica changes as a function of temperature and pressure) and a cation geothermometer (the equilibrium constants for exchange and alteration reactions are temperature dependent), were applied to estimate the temperatures of the geothermal reservoirs. The cation geothermometer requires geothermal fluids to achieve water rock balance and avoid the mixing of ion-rich fluids such as seawater.
For the center of the ZB, Na, K, Mg, etc., in geothermal water are not controlled by temperature due to the large amount of seawater mixing, which reduces the applicability of the cation geothermometer. The Clconcentration of geothermal water in the NZB indicates that there is no mixing with seawater. Hence, only the equilibrium state of geothermal water with rock could be identified. Figure 5 shows that all cold samples fall in the field of the immature water area, and all geothermal water samples fall in the field of partially equilibrated or mixed waters, suggesting that geothermal waters from this area have generally reached partial fluid-rock chemical equilibrium. Therefore, a cation geothermometer and a silica geothermometer were used to determine the equilibrium situation of geothermal water and calculate the reservoir temperature. Figure 5 shows a linear relationship between the geothermal water samples, indicating that mixing of cold water occurs during the rise of geothermal water. Therefore, the silica-enthalpy mixing model was also used in this study. This model can examine the reservoir temperatures of deep geothermal water and mixed shallow geothermal water [24] . Enthalpy is used as Linkage distance Figure 3 : Cluster analysis of water samples of the NZB.
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a coordinate rather than temperature in these models, since the combined heat contents of two samples at different temperatures are conserved when they are mixed, but the combined temperatures are not [25, 26] .
Since the temperature-dependent solubility of silica as a geothermometer method has been proposed [27, 28] , subsequent studies have delimited the temperature limits according to the different solubilities of the silica polymorphs such as quartz, chalcedony, and amorphous silica [29] [30] [31] [32] [33] . Among these, the amorphous silica geothermometer is employed for temperatures below 100°C [34] . Since the solubility of quartz appears to control the dissolved silica in a geothermal reservoir at temperatures higher than 120°C-180°C [35] , which is the case in the investigated geothermal area [6] , the quartz geothermometer was adopted in this study. The temperatures measured by the quartz geothermometer between the values of maximum steam loss and no steam loss were chosen [35] . In this study, the reservoir temperature values measured using the quartz geothermometer were selected for the optimum temperature of samples, taking into account the measured emerging temperature and the mass flow rate of the corresponding spring [29] . Since the values of the emerging temperatures in the study area are lower than the local boiling point, the quartz geothermometer without steam loss was used for measuring reservoir temperature.
Among the cation geothermometers based on exchange reaction, Na/K and K/Mg geothermometers were used in this study. The Na/K geothermometer was used as the Na/K ratio is independent of spring water evaporation [36, 37] . The Na/K geothermometer is suitable for conditions above 100°C, especially for cases when the temperature is higher than 180°C, as it is used in fluid-rock chemical equilibrium [38] . The Na/K geothermometer was chosen as the K/Mg ratio records intermediate temperatures between the reservoir values and the outlet values as it reequilibrates immediately upon mixing with colder water [39, 40] . Thus, it can be Tables 3 and 4 .
Quartz and Cation
Geothermometers. The geothermometers show significantly different values of the reservoir temperature of the NZB ( Table 4 ). The reservoir temperatures calculated by the quartz and Na/K geothermometer [36] are similar, both lower than the values of the Na/K geothermometer [43] and the silica-enthalpy mixing model. The K/Mg geothermometer yielded a lower reservoir temperature than other geothermometers. The quartz geothermometer [41] yielded a reservoir temperature of 98-126°C, mainly of 117°C. This relatively low reservoir temperature could be due to several reasons. Firstly, a SiO 2 geothermometer is suitable for the temperature range of 150-225°C, and temperatures under 150°C may cause error as the presence of SiO 2 minerals other than quartz would control the SiO 2 concentration. Secondly, dilution due to mixing could decrease the absolute quartz concentration and in turn produce incorrect lower reservoir temperatures [26, 44] . Thirdly, steam loss of deep thermal fluids before mixing with cold water may have an influence on the SiO 2 concentration. Fourthly, the pH of a fluid is a key parameter controlling SiO 2 solubility and is very sensitive to SiO 2 temperature, especially for pH values in excess of 8 [39, 40] . According to the calculation of Nitschke et al. [45] , for the same SiO 2 concentration, the temperature measured by an SiO 2 geothermometer at pH 9 is lower than the temperature measured at pH 8.5 by 5-20°C. The SiO 2 geothermometer [42] yielded a reservoir temperature of 98-128°C, which is close to the result of the quartz geothermometer [41] .
The reservoir temperature of 94-133°C, as calculated by the Na/K geothermometer [43] , is relatively lower as compared to other Na/K geothermometers. A possible reason for this could be that the Na/K geothermometer is suitable for temperatures higher than 180°C [46] . Thus, in a geothermal field with relatively low temperatures, like the study area, the calculated temperature of the Na/K geothermometer is lower due to the influence of cold water dilution and steam loss before the mixing. Secondly, high Ca 2+ concentrations may have an influence on the Na/K equilibrium. The Na/K geothermometer [44] yielded a reservoir temperature of 115-153°C, mainly of 122°C, which is higher than that of Fournier [43] , and close to the result of the silica-enthalpy mixing model. The Na/K geothermometer [42] yielded a reservoir temperature of 61-190°C, with a relatively large range for each sample. This geothermometer [42] is 7 Geofluids supposed to offer the upper and lower temperature limits calculated by the Na/K geothermometer since results of the other two Na/K geothermometers [43, 44] fell into the range of 61-190°C.
The reservoir temperature calculated by the K/Mg geothermometer is in between the values provided by other geothermometers. The possible reasons could be that mixing of deep geothermal water with cold water having a high Mg 2+ concentration caused changes in K + and Mg 2+ concentrations and the deviation of reservoir temperatures.
Silica-Enthalpy Mixing
Model. The silica-enthalpy mixing model was applied in this study to estimate the temperatures of the geothermal reservoir and identify the mixing processes [38, [47] [48] [49] . The samples were required to have no heat loss after mixing, and superheated water and boiling water are not suitable for the silica-enthalpy mixing model. The silica-enthalpy mixing model was suitable for this study as the emerging temperatures were all lower than the boiling point (Tables 2 and 4 ). In the silica-enthalpy model, the silica concentrations of the analyzed samples are plotted against (Figure 6 ). The enthalpy values are determined using international steam tables [50] .
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For application to emerging geothermal samples, two end-member fluids were considered: a cold groundwater sample and an initial deep geothermal water sample. Figure 6 shows that the extension lines that connect all geothermal water samples with cold water points have intersections with the quartz solubility curve, which indicates that all geothermal water samples in the study area mix with cold water during the cooling process. The point of the initial deep geothermal water can be obtained using two different methods. For the scenario in which no steam is lost before mixing, one method plots the silica and heat contents (enthalpies) of the cold and emerging spring waters as two points and then draws a straight line through these points to intersect the quartz solubility curve; the intersection range C1 then provides the original silica contents and enthalpies of the deep geothermal water. The corresponding temperatures of the geothermal reservoir were 110-221°C, mainly of 155°C. For the scenario in which the maximum amount of steam is lost from geothermal water before mixing, the method plots the silica and heat contents of the cold and emerging spring waters as two points, draws a straight line through the points, and extends that line to intersect the vertical line from the enthalpy values of 419 J/g (corresponding to 100°C, the boiling point of water) and subsequently from this intersection point moves horizontally to the maximum steam loss curve and then moves vertically to intersect the quartz solubility curve. The original silica contents and enthalpies of the deep geothermal water components are provided by range C2. The corresponding temperatures of the geothermal reservoir are 106-148°C, mainly of 128°C.
Selected Reservoir
Temperatures. Low temperature in the K/Mg geothermometer indicates a faster equilibration of K/Mg and mixing with Mg-rich shallow waters. The Na/K geothermometer shows the highest temperature when it approaches a mineral-fluid equilibrium. While the calculated reservoir temperature of Na/K is not high enough for approaching equilibrium, the reservoir temperature ought to be less than 150°C. According to the reservoir temperature calculated by the silica-enthalpy mixing model (C1, C2), if C1 represents the actual reservoir temperature of the NZB, then the Na/K geothermometer would have kept this temperature range, which is not in conformity with the calculation of Na/K. Additionally, the Na-K-Mg diagram indicated a temperature range of 120-160°C for geothermal water, mainly of 130°C. Therefore, C2 represents a reasonable reservoir temperature range. Thus, the reservoir temperature of the NZB ranges between 106 and 148°C, and steam loss occurs before mixing of the deep geothermal water with cold water.
The intersection range of C2 shows that the SiO 2 concentration of initial geothermal water is approximately 75-155 mg/L. In other words, the initial geothermal water with a reservoir temperature of 106-148°C would have an SiO 2 concentration of approximately 75-155 mg/L. Compared with the SiO 2 -measured concentration of 48-72 mg/L in the NZB (Table 2) , the difference could be explained by SiO 2 reprecipitation in partly equilibrated geothermal water. Moreover, it could be estimated that approximately 37-47% of the SiO 2 reprecipitates. Figure 7 ). It can be seen that the reservoir temperature in the center of the NZB is generally low, and the areas with high thermal reservoir temperature are mainly in the north east and south west of the NZB. It should be pointed out that samples TW-6 and TW-7, which have higher emerging temperatures, have relatively lower reservoir temperature (Table 4 ). According to the silica-enthalpy mixing model, the mixing proportion of cold water of these samples is small. This may be explained by the fact that the initial fluid does not mix with a large amount of cold water when ascending to the surface. Hence, the emerging temperature is not significantly reduced. Along the TJF, the reservoir temperature shows change on both sides, which indicates a regional fault control (Figures 1 and 7) . According to Zhu et al. [17] , the Fengle-Guanyinshan Fault (FGF) and the Guanyinshan-Fugong Fault (GFF) in the southeast of the study area are N-W trend tensional or tension-shear faults (Figure 8 ). The TJF, which is also a tension or tension-shear fault, is likely to be an extension of FGF and GFF in the N-W direction (Figure 8 ). It can also be seen from the structure interpretation map that the study area is the extension of the ZB along the northwest direction, which is consistent with the conclusion (Figure 8 ). The change in reservoir temperature on both sides of the TJF seems to indicate that the TJF has the thermal resistance effect. However, it is difficult for the TJF to block heat transfer as it is a tension or tension-shear fault.
Oxygen and hydrogen isotope data indicate that the source of geothermal water in the ZB is meteoric precipitation [7, 51] . Magmatic activities in the study area generally occurred during the Mesozoic era, which excludes the possibility of magmatic activities providing a heat source for geothermal water in the study area. Moreover, the thermal spring distribution in the NZB is strictly controlled by the fault structure, which provides a proper channel for the deep circulation of groundwater. Therefore, the heat of deep geothermal water of the NZB is mainly obtained by deep circulation through geothermal heating. Based on the above speculation, we suggest that since the TJF is located in the N-W canyon, the source of recharge is the meteoric water from mountains on both sides of the canyon. Due to the tension or tension-shear stress property of the TJF, the geothermal water emerges to the surface after circulation heating along the TJF. However, due to the difference in the depth of the circulating geothermal water on both sides (the depth of the fault is less, or the dip angle of the fault is small), the circulation of geothermal water on the NE side is deeper than that on the SW side. Therefore, though both sides flow to the surface along the TJF, different circulation depths lead to different reservoir temperatures, which leads to different reservoir temperatures on both sides of the TJF (Figure 9 ). With the hypothesis that the geothermal water acquires heat through a certain circulation depth and increases its own temperature, which then ascends to the surface, the circulation depth of geothermal water can be estimated by
where H is the circulation depth in m, q is the geothermal gradient in°C/km, T cal is the reservoir temperature of geothermal water in°C, T 0 is the mean annual air temperature of the NZB in°C, and H 0 is the soil depth of constant temperature in m. According to the investigation report of Minnan Geological Survey Team [52] , T 0 is taken as 21°C and H 0 is taken as 30 m. The reservoir temperature is estimated using the calculation result of the silica-enthalpy mixing model. It is not easy to determine the value of q. In this study, the linear relation of temperature vs. depth in the deep well (HDR-1) in the ZB is used to calculate the geothermal gradient. The drilling depth is 4000 m. The lithology for 0-36 m is quaternary residual soil and for 37-4000 m is granitoid. Stable conductive temperature curve interval is taken to obtain the average geothermal gradient. According to the well logging of HDR-1, the linear relation of temperature vs. depth remains straight during the is 23.47°C/km; i.e., q is taken as 23.47°C/km [55] . All the parameters were put in equation (1), and the circulation depth of geothermal water of the NZB range was calculated to be 3.65-5.44 km, mainly of 4.5 km, which is relatively deeper than the center of the ZB (Table 5 ) [51] . According to the calculation, the circulation depth on the NE side of the TJF is deeper than 4.5 km, and that on the SW side is less than 4.46 km.
Conclusion
All samples were divided into two groups (group 1 was further divided into two subgroups) using cluster analysis of major elements. All geothermal water samples were placed into one subgroup. The geothermal water was of Na-HCO 3 ·SO 4 type while the cold water was of Ca-Na-HCO 3 type. The low concentration of Clin the geothermal water of the study area indicates that the NZB is not affected by mixing of seawater. The reservoir temperature calculated by the silicaenthalpy mixing model (C1, C2) was found to be 110-221°C and 106-148°C, respectively. The low temperature for the K/Mg geothermometer indicates a faster equilibration of K/Mg and mixing with shallow waters. The value of Na/K is not high enough for approaching equilibrium. Therefore, the reservoir temperature ought to be less than 150°C. In addition, the Na-K-Mg diagram indicated that the temperature of geothermal water is in the range of 120-160°C. Therefore, the reservoir temperature of the NZB ranges from 106 to 148°C (C2), and steam loss occurs before the deep geothermal water mixing with cold water.
Along the TJF, the reservoir temperature shows change on both sides, which indicates regional fault control. The geothermal water emerges along the TJF to the surface after heating up during circulation. The circulation of geothermal water on the NE side is deeper than that on the SW side. Therefore, although both sides ascend to the surface along the TJF, different circulation depths lead to different reservoir temperatures on both sides of the TJF. The circulation depth of geothermal water of the NZB is 3.65-5.44 km, which is relatively deeper than the center area of the ZB. 
